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FRAGMENTATION OF ELEMENTARY EXCITATIONS IN THE TRANSITIONAL
MOLYBDENUM ISOTOPES

E. R. Flynn, F. Ajz~nberg-Selove, Ronald E. Brown,
J, A. Cizewski and J. W. Sunier

Los Alamos Scientific Laboratory, Los Alamos, NM 87545

ABSTRACT

A two nucleon transfer study of the molybdenum isotopes has
been carried out to investigate the transitional character of these
nuclei . The result~ indic?te the lighter nuclei have spherical
shell model cnaracterlstics whereas the heavier nuclei are rapidly
becoming deformed.

INTRODUCTION

The molybdenum isotopes represent an interesting situation wit.tl
regard to the concept of elementary pairing excitations. Thcylie
near the Zr isotcpes which appear to be characterized by shell model
considcrdtionsl up to A=98 with an excited deformed band~ wh+c,l
becomes the grnund state band above A=9FI. However, abov~ Mo lie
the Ru and Pd nuclei which are more spherical in nature with super-
conducting ground statt~s, this beinq true up to A=11O for the Pd
nuclei . It is, thus, of interest to examine specifically how the
Mo isotopes behave as a function of neutron number and to sec wher[’
the onset of deformation occurs and the rapidity at which it happen:,.
The tw~ nucleon tran~fer reaction is ideal for such a study a~ it is
quite sensitive to a chang~ in ground sl,lteconfigurations in thr
two nucleon tra;:rferoverlap:;. A ptevious study had illustrated

dcformcd~, and several (p,t) studirlithat I02M0 does appcirr to4~~o
albo exl:jt in thlz reqinn

[XPLRIMINTA1 TELHNIQLIL

These experiments were performed with a 17 MeV triton beam
from thu IASL Van de Graafl acc~lerator. The reaction protons w rr

RG..Lect,mdin a 03[1spectrometer by a helical pro~mrtional chamhcr .
Rr!lativc cro:,s srctiun:,were chw-kcd with a naturdl I,lr!jct..TIN
signifi dnt, L.’(Itran:,itlon:,c.bscrved in thi% exprrimcnt fur l,~rqo!,

hof 92,9 ,96,!~H.lMMo ~rc li~t(!d in Tablr 1.

lahlc 1 lli:,tor-trdWirvr (l)W) corr[wted cru:,r,:;crlion’t(1-v,~luc’,)



DISCUSSION

The Zr isotopes between ‘OZr and ‘6Zr have two nucleon
tr nsfer strengths to ground states which are dominated by the

!
(d /2)Jconf~guration. This gives a theoretical ratio of trans-
it on strengths for 90+92:94+96 of 1.0:1.7 and the data giv~ reason-
able agreement with thisl. The Mo results agree also with this
trend for 9?’94:94+96 where the ;atio i$ 1.44. For the heavier
isotopes, however, there seems to be considerable configuration
mixing with the ratio of g.s. transition strengths remaining more
constant, as expected in

$
he superconducting nuclear case.

Finally, in the case of 1 2Mo, &he g.s. strength drops. This
trend is associated with a ra idly increasing strength to excited

!0+ states, most notably in 10 MO where the strength of the
transition to the 0.6 6-MeV state is approximately one-half of the
g.s. strength and in 7OOMo where the 0.694-MeV state is populated
with 202 of the g.s. strength. Thus, the structure of the Mo
isotopes appears to change from simple shell model to large con-
figuration mixing to deformation onset,, all within the addition of
8 neutrons.

The overall elementary exictation strength remains ~pproxi-
mately constant from mass 96 to 102 in spite of the fraqmentatiun
(see Table 1)

Recently, the shap~ transition that occurs in the heavy Mo
isatopes has been considered as due to a strong isoscalar n-p
intl’raction. This interaction, as suggested by Federman et al,,7
is o,ieto the filling of the lg7/7 proton shell and the
prc%cilc(! of proton$ in the partially filled lgg/2 proton shell.

An undcr~tanding of the behdvior of the heavier Mo isot.opl”,
nmy t,l~ohe possible using the techniques of the Interacting
130>onhlodclflas h~r been appllud to the Sm sh~p~ tranr,itional
region.
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